The formula of the Generalized Ambiguity Function (GAF) of passive bistatic SAR 
code width, the main factor in determining the resolution which has discussed in [21] , is ignored in 66 this paper.
67
This paper is organized as follows. In Section 2 the geometry of the BISAR system is described 68 and the transmitted signal model for the passive radar system is presented. In Section 3 we define 76 Figure 1 shows a generalized geometry of a passive BISAR system. This configuration consists receiver respectively. Vector is the velocity of the transmitter whose motion trajectory is a straight line during integration time.
84
There are two time variables that need considering in the BISAR system. One variable t is the 
where ( ) is the position of the transmitter at the slow time instant u = u0.
91

Signal Model
92
Assuming that the envelope and the carrier of the transmitted signal are ( ) and 
In this equation, σ is the scattering coefficient of the target A, which is assumed to be constant 
The PSK modulating signal transmitted by the illuminators of opportunity is pulse compression 100 signal and is usually applied in the SAR systems in order to acquire the low probability of intercept.
101
The expression of the unit energy complex envelope is defined as
where is the modulation code, which is usually pseudo-random or unpredictable, for the illuminator of opportunity and N is the number of symbols. The pulse ( ) is a rectangular pulse
104
and T is the width in the fast time domain. In order to reduce inter symbol interference, a delayed represented as
where α is the roll-off factor of the filter, which lies in the interval [0,1] for all transmitters. Denoting
Having presented the BISAR system geometry and the expression of the transmitted signals,
110
the research now moves on to the study of the generalized ambiguity function in the following 111 section.
as the capacity to separate two or more targets in spatial domain. 
where ( , ) and ( , ) are the complex envelopes of reflected signals from two point target
119
located at the points A and B, whose scattering coefficients are assumed as unit radar cross section.
120
Point A is the desired point scatterer to be evaluated, and B is an arbitrary point scatterer in the 
By substituting the expressions of the echo signals, the GAF of the system is represented as 
A r E c c c c N u t nT u t nT
where and are the time delay of the echo signals for target point A and arbitrary point B
132
respectively, and the expectation • is with respect to the transmitted modulation code . All the transmitted pulses are independent and identically distributed across symbol indices, and • can 134 be written as below.
Substituting the equation (10) and deducing this function from time domain to frequency 136 domain in accordance with Fourier transform, the equation (9) can be converted into 
where ( ) is the Fourier transform of the pulse ( ). The delay difference between the received 138 signals reflected by point A and B is defined as
As is shown in Figure 1 , the transmitter is usually far away from the target region and | | is 
Meanwhile, the receiver is not far away from the target region and − needs to be 144 calculated accurately. By considering the assumptions above, the delay difference − is shown
Assuming the integration time was (i.e. ∈ − /2, + /2 ) and denoting as the 147 value at the midpoint of , the equation (14) is approximated by its first-order Taylor expansion at
Denoting and as the delay difference and the Doppler frequency when = , then
Therefore, the equation (14) can be simplified into
Meanwhile, the same approximation approach is applied and the phase term − is approximated. The result of the simplification is represented as
Considering the assumptions mentioned above and the characteristics of the signal which is 154 narrowband, the equation (11) 
where K is the coefficient which is irrelevant to f and u, ( ) is the integral of variable u and ( )
156
is the integral of variable f.
157
Equation ( 
171
for a BISAR system using a GPS satellite that will be used in the simulation in the next section. On 172 the resolution ellipse, the maximum spatial resolution and minimum spatial resolution 173 are along the major axis and the minor axis respectively and are usually applied to characterize the 174 resolution capability. In this example, it can be clearly observed that the directions of projected range resolution and projected azimuth resolution don't overlap with that of the spatial 176 resolution is or respectively, but the direction of is very colse to that of .
177
Although the carrier frequency and signal bandwidth are the mainly decisive factors of the 178 profile of the average GAF of BISAR system using PSK modulating signal, the length of the symbols In order to verify the average GAF of PSK modulation system mentioned in Section 3, the GAF 186 of a passive BISAR system consisting of a GPS satellite as illuminator of opportunity and a receiver 187 fixed on the ground is calculated by simulation. The GPS satellite runs over Hefei in one certain 188 moment, and its parameters are shown in Table 1 and Table 2 . It is assumed that the motion of the 
GAF VS Average GAF
198
The GAFs of the BISAR system using three kinds of pseudo-random symbols called M1, M2 The direction of projection of range resolution δr
The direction of maximum spatial resolution δmax
The direction of projection of azimuth resolution δa
The direction of Minimum spatial resolution δmin each other, the resolution slices along the major and minor axis are plotted in Figure 7 and Figure 8 . 
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